Considering the mutual interference between species, a stochastic predator-prey model with impulses and Holling-II functional response is proposed in this paper. Firstly, by constructing an equivalent system without impulses, the existence of a globally unique positive solution is proved. Secondly, in cases of the mutual coefficient m = 1 and 0 < m < 1, by constructing suitable Lyapunov functional, the existence of T-periodic solution is investigated under some certain conditions. Finally, numerical simulation is introduced to verify our main results.
However, in order to better describe the phenomenon in population dynamics,
Hassell initially proposed a nonlinear function of the interaction size of species.
He found that as the population grew, the interference became stronger. Therefore, he introduced the concept of mutual interference constant ( ] 0,1 m ∈ (see e.g. [3] [4] [5] ). The deterministic predator-prey model with mutual interference and Holling-II function response can be expressed as
In recent years, system (1.2) and its various extension forms have been extensively studied by scholars (e.g. [6] [7] ).
The growth of species in nature is often restricted by the environment. Because of environmental fluctuations, the parameters involved in the population model are not constant, and they may fluctuate around some average values.
Based on this factor, more and more people begin to pay attention to the random population system [8] [9] [10] . We assume that environmental fluctuations mainly affect the internal growth rate ( ) 1 r t and the mortality ( ) 2 r t of predators, that is, ( ) ( ) ( ) ( )
where 1 B and 2 B are independent Brownian motions, ( )( ) 2 1, 2 i t i σ = denotes the intensity of white noise. That is, we consider the following stochastic non-autonomous predator-prey system with Holling-II functional response and mutual interference: 
On the other hand, the life of species often has some big abrupt changes, such as drought, earthquake, typhoon and other big natural disasters, as well as interference from human activities, such as large-scale hunting, policy protection, etc., which will bring great changes to the number and density of species in a short period of time. Therefore, the interference of impulses to the model needs to be considered, and the following model can be established:
are positive and continuous T-periodic functions; and the time sequences satisfies For the periodicity, we assume that there exists a positive integer p such that 
From the biological point of view, the population density will change with the changes of some factors, such as rainfall, drought, plague, which is random. All the possible outcomes from a set Ω with typical element w ∈ Ω . A filtration
is the smallest σ-algebra ( ) σ Ω , which contains Ω . Throughout this
is a complete probability space with a filtration { } t  satisfying the usual normal conditions. (i.e., it is increasing and right continuous while 0  contains all  -null sets), and we define ( )
The main purpose of this paper is to study the existence and uniqueness of global positive periodic solutions as well as the permanence and extinction of species of system (1.4) .
The rest of this paper is organized as follows. In the second part, the existence and uniqueness of global positive solution are proved. In the third part, we get that, under certain conditions, system (1.4) exists T-periodic solution. In the fourth part, under some conditions, we discuss the stochastic extinction and permanence of species. In the fifth part, we use numerical simulation to illustrate our results. Finally we draw a conclusion to conclude this paper.
Existence and Uniqueness of the Global Positive Solution
Definition 2.1 ([11] ). Consider the following impulsive stochastic differential equation (ISDE)
with the initial value
 adapted and is continuous on ( ) Proof. First, we construct the following stochastic differential equation(SDE) without impulses:
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with the initial value ( ) ( ) ( ) ( )
According to the classic theory of SDE without impulse, SDE (2.2) has a unique global positive solution
, t t y y y t = (more details see [11] ). Let ( ) ( ) ( )
, then we claim that
is the solution of the system (1.4).
In fact, it is easy to check that ( ) 
t y t t A t y t c t A t y t r t b t A t y t A y t A t y t t A t y t w t
In the same way, we have
This completes the proof.
Existence of Positive T-Periodic Solution
In this section, we give the existence of the positive periodic solution of the stochastic system (1.4) with impulses. For convenience of readers, we first give the definition of the periodic solution of the impulsive stochastic differential equation in the sense of distribution and the results of the existence of periodic solutions (see [12] [13]). = is said to be periodic with period T, if for every finite sequence of numbers 1 2 , , , n t t t  , the joint distribution of random variables ( ) ( ) ( )
Consider the following periodic stochastic differential equation without impulse:
are T-periodic in t. Then, Itô's formula can be applied to
( )
, F t X where X satisfies (3.1). This yields the stochastic differential for F of the form
Lemma 3.1 ( [14] ). Assume that system (3.1) has a global solution, and there exists a T-periodic function ( )
, V x t such that the following conditions hold: Journal of Applied Mathematics and Physics 1)
According to Lemma 3.1, we can obtain the main result in this section. Firstly, we can translate system (1.4) into the following two cases:
Theorem 3.1 Assume that the following assumption hold (H1):
:
Then system (3.2) has a positive T-periodic solution.
Proof. We only need to prove the existence of a periodic solution of the equivalent system (3.3) without impulses as follows: 
The global existence of the solution has been ensured by Theorem 2.1. Then, we only have to verify the conditions of Lemma 3.1. , ,
. Parameter 0 M > will be given later and
It is easy to check that
To verify condition (2) of Lemma 3.1, we only need to show that
Here,
All the coefficients of the quadratic term in 
To confirm the condition (1) of Lemma 3.2, we choose a sufficiently small constant ε such that:
( )
Define a bounded closed set as follows:
Clearly,
, , 0, t x y D ε ∈ +∞ × , then it is easy to verify that 
Together with (3.13), we can also get ( ) ( ) 
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Theorem 3.3 Assume that the following assumption holds
Then system (3.16) has a positive T-periodic solution.
Proof. We only need to prove the existence of a periodic solution of the So predators will eventually extinction. Next, we prove the persistence of prey quantity.
For system (3.2), by Itô's formula (3.2), we have (1.4) . Two species will become extinct.
Conclusions
In this paper, we propose a predator-prey model with impulsive disturbance in a random environment. We prove that system ( c) The main results reveal that large white noise will force the population to become extinct while the population may be persistent under a relatively small
